Summary. An intersex Cocker spaniel dog is described in which the genotype was female but the gonads were testes and in which both Wolffian and M\l=u"\llerianstructures were found. The external genitalia were masculinized. The condition of this animal is discussed and com-
INTRODUCTION
Several accounts have been given of intersex dogs (Hernaman-Johnson, 1935 ; Phillips, Brief, Sutton & Mills, 1939; Stunzi & Stunzi, 1950 ; Lee & Allam, 1952; Lawrence & Meisels, 1952; Morris, 1952; Brodey, Martin & Lee, 1954; Walker, 1961) , but the genetic sex of these animals was unknown.
This paper presents the anatomical and chromosomal findings for a further intersex dog and relates these findings to those of previous authors in the same field.
METHODS
Chromosome preparations were made from whole blood by a modification of the method of Basrur & Gilman (1964) and from skin fibroblasts by a modi¬ fication of the method of Hyman & Poulding (1972) . In both cases, the speci¬ mens were taken from the living animal. Histological sections of the gonads, the internal genitalia and the urogenital sinus were prepared, and were stained with haematoxylin and eosin. Table 3 and the phenomenon may be akin to that found in freemartin sheep (Bruère, 1967 Hamerton (1968) in his study of the intersex goat.
It appears from the evidence which is presented above and from the records which are summarized in Table 3 that, in these dogs, the Müllerian system of ducts is not suppressed as it would normally be in the presence of a testis. Suppression is known to be mediated by a testicular hormone. In these cases, it may be that the testis produces the hormone but that the tissue of the ducts is not responsive and they therefore persist. Alternatively, the genes controlling the development of a testis, which should be altogether inactive in the normal XX complement may be extensively but not completely functional. Their activity is obviously sufficient to allow development of a normal structure (although it is a sterile one). Androgen production is enough to effect varying degrees of masculinity in the genitalia, but it is suggested that the activation of genes controlling testis development is incomplete, so that the hormone which suppresses the Müllerian system is not produced. The records (Table 3) show that the condition can occur in a testis of male nuclear sex, and this supports the hypothesis of an abnormality in the controlling genes.
The condition is illustrated by the first genetic male in Table 3 and by the last three genetic females. In two of these cases, there may also be incomplete activation of testis determinants. The four animals together provide a graded sequence of activation in the male determinants. In the normal female, of course, none of these determinants is active.
The first and last animals in Table 3 Androgen hormone studies were not undertaken in the present case, nor for any of the other dogs. Such data might make better sense of the state of mas-culinization of the external genitalia which depends on androgen production by the testis (Jost, 1955) .
